Cervical cancer, mainly caused by human papilloma virus (HPV) infection, is the leading cause of cancer mortality and morbidity in Indian women. Vaccination being the most effective preventive option, and with the availability of two vaccines, quarries and controversies have stirred much debate and excitement regarding the mandatory vaccination, safety, boosters and cost effectiveness, especially in the Indian scenario.
cases occur in developing countries, representing 13% of female cancers. 4 Type 16 HPV causes nearly 50% and together with type 18 about 70% of invasive cervical cancers worldwide. The median age of incidence is 38 years and peak at around 55 years.
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Prevalence in India
India has 27% of global burden of cervical cancer. It ranks as the 1st most frequent cancer among the Indian women. The current estimates indicate about 13,2000 new cases diagnosed and 74000 deaths annually in India, being 1/3rd of the global cervical cancer deaths. 6 Prevalence of HPV infection in general population of India is about 7.9%. 4 Cancer incidence is generally expressed as age adjusted or age standardized incidence rate (AAR) per 100,000 persons according to world standard population. Globally the AAR is 15.3 per 100,000. The AAR for Indian women is 27 per 100,000. 4 The cumulative lifetime risk for Indian woman of getting the disease is 2.8 as compared to the global figure of 1.6. 4 India has a population of 366.58 million women aged 15 years and older who are at risk of developing cervical cancer. 
Mortality
The cumulative risk of death due to cervical cancer in Indian women is 1.7 as compared to 0.9 in the women world over.
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The crude mortality rate expressed as deaths per 100,000 women per year is 12.8. This is also higher as compared the world crude mortality of 8.2. The relative 5 years survival reported some time earlier averaged 48.7%. Additionally, cervical cancer may occur early and strike at the productive period of a women's life.
There is no data on the burden of anogenital warts in the general community; warts have been reported in 2 to 25.2% of STI clinic attendees in India. 4 The comparative data on incidence, cumulative risk of disease and death is summarized in the following Tables 1  and 2 . GLOBOCON estimates of cervical cancer in Indian population.
Transmission
HPVs are highly transmissible, and most sexually active men and women will acquire an HPV infection at some time in their lives. Whereas most HPV infections are transient and benign, persistent genital infection with certain viral genotypes can lead to the development of anogenital precancers and cancers. The lag period between infection with oncogenic HPV and invasive cervical cancer is 15 to 20 years. One-hundred serotypes of HPV have been discovered of which 15 to 20 are oncogenic. It is well recognized that HPV is a necessary cause of cervical cancer. Analysis of 932 specimens from women indicated that 99.7% of cervical cancers and over 90% of their precursor lesions (squamous intraepithelial lesions) contain HPV DNA. In India, high-risk HPV types were found in 97% of cervical cancers. 4 It infects the basal epithelium and results in cervical morphological changes ranging from normal to CIN-1/2/3 (Cervical intraepithelial neoplasia) and subsequently ICC (invasive cervical cancer).
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Risk factors
Persistent infection with HPV types 16 or 18 is the single most crucial risk factor, with other cofactors contributing, like (a) young age at sexual initiation (<25 years), (b) number of sex partners, (c) inconsistent condom use, (d) number of pregnancies, (e) host genetic factors, (f) immune suppression. 12 Studies from US, show a cumulative incidence of HPV infection from 1st sexual exposure of 10% in the 1st month which rises to over 40% at 3 years. 13 We do not have any such robust study from India.
Vaccination vs other Modes of Prevention
All genital infections cannot be totally prevented except by abstinence and lifetime mutual monogamy with an uninfected partner. 13 Barrier methods like condoms have not shown promise in this issue. These infections being largely asymptomatic except genital warts, 14, 15 adherence to routine screening by periodic PAPs smears in a large country with high illiteracy and lack of access to healthcare facilities, is very difficult to achieve. Hence, vaccination seems to be the best mode of prevention.
HPV Vaccines-the development
As majority of the people are exposed to HPV once they becomes sexually active, an ideal way to prevent cervical 
Route of Administration
IM injection in the deltoid/anterolateral aspect of thigh.
Side Effects
Local pain, swelling, redness and headache, myalgia, fatigue, fever are common for both vaccines. No serious side effects have been reported.
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With quadrivalent vaccines, the most common side effect reported is syncopal attacks. It should be prevented by giving it in lying down position and allowing her to continue in this position for 15 minutes before going home.
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Contraindications
Known hypersensitivity to any component of the vaccine. Relative contraindications are coagulation/bleeding disorder and pregnancy. However, in women who become pregnant before completion of the course, postpone the remaining doses till after pregnancy, but termination is not indicated.
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Lactating women can receive HPV vaccine and continue breastfeeding as the vaccine is without live viral DNA. 18, 19 Storage Both the vaccines should be stored at 2-8'c, should never be frozen. 18 
Efficacy
Bivalent: A recent Indian study group studied 330 subjects, showed 95% efficacy and high HPV 16 and 18 antibody titers (April 2010).
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Quadrivalent Vaccine
Latest studies by Amy Eva et al in April 2013 during a Swedish National cohort study from 2006 to 2010 involving 12,4000 girls shows 93% efficacy if vaccinated before 14 years of age.
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Controversies Surrounding the Vaccine
Whom to Vaccinate?
Age: Ideally, according to statement by SAGE in 2009, WHO supports that the most effective time to vaccinate is prepubertal and pubertal girls between 9 and 13 years (before 1st exposure to HPV), as they mount a stronger immune response than adults. 13 The same has been recommended by IAP, FOGSI and IMA.
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Mid-adult women: Sexually active mid adult women (24-45 years) also benefit from HPV vaccination, as very few have been exposed to all vaccine HPV types. The Future III study found the quadrivalent HPV vaccine to be 91% effective in reducing the combined incidence of HPV6/11/16/18 associated persistent infection, CIN among these women.
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Males: As of March 2012, HPVvaccine has also been studied in males by ACIP(Advisory committee on immunization), for prevention of genital warts. 13 Australia is the 1st country to approve the quadrivalent vaccine in males between 9 and 15 years. It is not yet licensed for use in males in India.
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Are Boosters Needed? (Duration of Immunity)
Available data show that long-term immune memory was induced, with anti HPV genometric mean titers after 7.3 years (for bivalent) and 5 years (for quadrivalent) remaining above those observed with natural infection. 2, 25, 26 As of now, no booster is recommended, but in times to come, the need of a booster will become clearer.
Is Prevaccination Screening for HPV Necessary?
No, PAP testing/antibody is not routinely recommended prior to vaccine at any age. However, mid adult women must be told of the benefits limited to protection against HPV genotype with which they have not been infected. The primary obstacle in India is financial, being a relatively costly vaccine. However, the same scenario we faced with hepatitis B vaccine, H influenza B vaccine, etc. a few years ago. Also, the economic burden of investigations and treatment of this dangerous morbid disease often goes under estimated. If we have a cervical cancer prevention program and the government purchases in bulk or Indian manufacturers are encouraged to manufacture the vaccine, the cost might become manageable.
Booster: It is unscientific to wait for longevity of the vaccine to be proved, at the most, we may need a booster in worst case scenario.
Safety: There were allegations in the media regarding the vaccine causing deaths of 4 girls in India during a multicentric trial to investigate the efficacy of 2 vs 3 doses of Gardasil TM . But the causes of death have been scrutinized by ICMR and DGCI, all were satisfied that no deaths were related to the vaccine. To date, no deaths have been causally associated with HPV vaccination in India and globally.
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The future Challenges-A Bumpy Road Ahead?
Cost and availability remain the main challenges for its routine use in India.
Also, more research regarding the need of boosters, safety and efficacy in mid adult women and males, the social and cultural taboos regarding a preventive vaccine in a preadolescent girl against an STD, etc. are needed, especially in our circumstances.
Mathematical models of cost effectiveness in Indian sce nario are needed where outcomes are measured with ICER (increased cost effectiveness ratios) in units of quality adjusted life years (QALYs) gained.
ConCluSIon
HPV vaccination is the best available mode of cancer cervix prevention, even more in developing countries like India with limited access to healthcare. But till a more cost effective vaccine is available for use in India, we should continue regular cancer cervix screening program. The change has begun, and in the right direction and hopefully, it will not take too long before universal HPV vaccination is adopted for eligible females in India.
